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XLIII. Obfervations made , by appointment 
of the Royal Society , at King George’s 
Ifland in the South Sea; by Mr. Charles 
Green, formerly Afpjlant at the Royal 
Obfervatory at Greenwich, and Lieut. 
James Cook, of his Majejlys Ship the 
Endeavour. 


Read November 21, 1771* 


1769 

April 13TTT E came to an anchor in Royal Bay in Kina 
VV George’s ifland, 

15 Fixed upon the North point of the bay, which is the 
moft Northern point of the ifland, for the place of obfer- 
vation $ here we built a fmall fort, to fecure us agaitift 
the natives, which we called fort Venus: it was not 
finiflied and the inftruments fet up in proper order until 
the 10th of May, therefore the tine for all observations 
made before this day, was taken by a watch with a 
fecond hand, the going of which was afcertained by 
altitudes of the fun as often as were neceflary* 

The aftronomical clock, made by Shelton and furnifli- 
ad with a gridiron pendulum, was fet up in the middle 
of one end of a large tent, in a frame of wood made 
for the purpofe at Greenwich, fixed firm and as low in 
the ground as the door of the clock-cafe would admit, 
and to prevent its being difturbed by any accident, an¬ 
other framing of wood was made round this, at the 
'diftance of one foot from it* The pendulum was ad- 

j ufted 

X 


The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 

Philosophical Transactions (1683-1775). 

www.jstor.org 









C 398 ] 

jufted exa£fly to the fame length a? it Had been at Green¬ 
wich. Without the end of the tent facing the clock, 
and 12 feet from it, flood the obfervatory, in which 
were fet tip the journeyman clock and agronomical 
quadrant: this laft, made by Mr*Bird, of one foot 
radius, flood upon the head of a large calk fixed firm 
in the ground, and well filled with wet heavy fand. 
A centinel was placed continually over the tent and 
obfervatory, with orders to fuffer no one to enter either 
the one or the other, but thoie whofe bufinefs it was. 
The telelcopes made ufe of in the obfervations were—* 
Two reflecting ones of two feet focus each, made by 
the late Mr* James Shprt, one of which was furnifhed 
wkh an objeCt glafs micrometer. Thus fornrfbed, the 
following obfervations were made. 


Obferva* 
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Obfervations of equal Altitudes of the Sun for the Time, made with the Aftro. 

nomical Quadrant. 
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Account of the 

Day of 
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going of th 
deduced fro 

Corre&ed 
tioon per clock | 

e Aftronomic 
m the forego 

Mean Time j 

al clock 
ing Obfe 

Clock 
flow for 
M. T. 

1769 

H. 
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jclock 
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2,0 
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Hence the daily rate of the clock’s lofmg on mean time, by a mean of 
thefe 40 refults, is 20,8 feconds. By the firft and laft days obfervations 
compared together, the clock loft 19' 49,"9 on mean time in 37 days, 
which is at the rate of 20/'88 or 20,"9 per day, The fvving of the 

pendulum 
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pendulum on each fide of the perpendicular during this time, varied 
between i° $0' and i° 53'. 

Remark. The fame clock, when fixed up at the Royal Observatory 
at Greenwich, before the voyage, with the pendulum of the fame length, 
got at the rate of t f 45,8" per day, on mean time, between April 19 and 
July. 18, 1768. Therefore the force of gravity at Greenwich is to that 
at King George’s Ifland, as 1000000 to 997073. N. M. 

Obfervations of meridian zenith difiances of the fun and fixed ftars for 
finding the latitude of the Obfervatory, 


Day of 
the month 

Name of the 
obje& 

Meridian 
zen. difi. 

Latitude 

South 

Mean 
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17 28 42 
17 28 28 
17 28 14 
17 27 10 
17 27 59 
r 7 27 48 
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17 29 36 
17 28 16 

}*7 28 56 


'Th* 
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The Ain and foregoing ftars pafied the meridian to tire North; the 
following ftars paired the meridian to the South above the pole* 


Day of 
the month 

Name of the 
object 

Meridian 
fcen. dift. 

Latitude 

South 

Mean 

1769 


D. M. S.' 

D. M. S. 

■SB 

June 2% 
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13 20 0 

17 29 37 

•7 *9 37 
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* Cruris 
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17 28 44 
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40 54 30 
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42 21 40 
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41 44 26 
4 1 44 32 
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17 29 47 
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24 
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30 35 0 
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39 57 3 6 
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The mean of the feven mean refults from the fun and fix ftars, to the 
North, gives the latitude 17 0 28' 51" S. The mean of the nine re¬ 
fults from the nine ftars to the South, gives the latitude 17 0 29' 38" S. 
The mean of thefe two means is 17 0 29' 15" S. which may be taken 
for the latitude of the obfervatory. 

N. B. Before any obfervations were made with the quadrant, the 
line of collimacion was adjufted, by means of a diftant object, by inverting 
the quadrant. 

Remark. It muft be con fefied, that the refults of thefe obfervations 
(molt of which were made by Mr. Green) differ more from one another 
than they ought to do, or than tbofe do made by other obfervers, with 
quadrants of the fame fize, and made by the fame artift, the caufe of which, 
if not owing to.want of care and addrefs in the obfcrvrr, 1 don’t know 
how to affign, N. M. 
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Lunar Obfervations for the Longitude* 
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1 37 00 

0’s Alt. L. L. 
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** 53 37 
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11 28 
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8 
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44 ° 7 j 
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59 52 

26 56 00 
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48 OO 40 
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% 
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Emerf. of the ift Sat. 
Ditto 

Second Satellite 

Third ditto 
Firft ditto 

Ditto 

Ditto 

Ditto 

Second Satellite 
Firft ditto 
Di 
Di 


20 44 39 

9 59 4 

17 6 31 

9 58 *4 

24 31 4* 

9 57 4 1 

19 0 2 

9 58 19 

20 S 3 43 

22 47 33 

17 ID 05 

9 57 *8 

9 S 6 »7 

9 57 47 

Mean of the (even obfervations of 
the firft Satellite, rejecting thofe of 
the roth and 12th of May, as too 
near Jupiter’s oppofition to the Sun, 
gives the longitude of Venus’s Fort 
9 h 57' 50"= 149 0 27' 30". Add 
20" for the correction of the times in 
the nautical almanack, as found by 
the obfervations of March 29 and 
April 12, at Greenwich, the true 
longitude will be 9 h 58' to"= 
H 9 ° 32' 30". 
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Transit of Venus by Mr. Green, with a reflecting telefcope of 2 feet 
focus, magnifying power 140 times. 


Time per 
clock 

ft / // 


9 21 45 Light thus on the ©’s limb, Tab. XIV. Eg. i. 

22 od Ceftain, fig. 2. 

39 20 Firft internal contact of g’s limb and the o fee fig.4. 

40 00 Penumbra and Q’a limb in confab, fee fig. 5. 


App. time 
June 2 

it 2| 40 
2J 2$ 55 
at 43 15 
21 43 5 $ 


3 >0 05 

to 53 

27 30 

28 16 


f Firft contaCt of penumbra, undulating, but the 
l thread of light vifible and invifible alternately 
Second internal contaCt of the bodies 
Second external contaCt 
Total egrefs of penumbra, o’s limb perfeCt 


} 


J 


Junfe 3 

3 *4 3 

3 *4 5 * 
3 3 * 28 
3 32 14 


Tranfit of Venus by Capt. Cook, with a reflecting telefcope of 2 feet focus, 
and the magnifying power 140. 


Time per 
clock 

h f ft 


9 21 50 

39 20 

40 2 0 


3 *° 15 

10 47 

27 24 

28 04 


f The firft vifible appearance of J on the ©V 
l limb, fee fig, I. 

f Firft internal contact, or the limb of ? feemed 
l to coincide with the O’s, fig. 2. : 

f A fmall thread of light feen below the penum- 
l bra, fig. 3. 

f Second internal contaft of the penumbra, efr the' 
l thread ©F light whofty broke 
f Sedond internal contact of the bodies, and ap- 
l peared as in the firft 
Second external contadt of the bodies 
Total egrefs of penumbra, dubious 




App. time 
June 2 

45 45 
21 43 *5 

21 44 15 
June 3 
3 14 13 

3 *4 45 

3 3 1 22 
3 3 2 2 


The firft appearance ofVenus on the Sun, was certainly only the penumbra, 
and the contact of the limbs did not happen till feverai feconds after, and then 
it appeared as in fig. the 4th $ this appearance was obferved both by Mr. Green 
and me* but the time it happened was not noted by either of us $ it ap- 
7 peared 
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peared to be very difficult to judge precifely of the times that 
the internal conta&s of the body of Venus happened, by reafost 
of the darknefs of the penumbra at the Sun’s limb, it being 
there nearly, if not quite, as dark as the planet. At this time a 
faint light, much weaker than the reft of the penumbra, appeared 
to converge towards the point of contact* but did not quite 
reach it, fee fig. 2. This was feen by rayfelf and the two other 
observers, and was of great affiftan.ee to us in judging of the 
time of the internal conta&s of the dark body of Venus, with 
t&* Sun’s limb. Fig. the 5th, is a reprefentation of the appearance 
of Venus at the middle of the egrefs and ingreft, for the very fame 
phenomenon was obferved at both: at the total ingrefs, the 
thread of light made its appearance with an uncertainty of feve- 
nd {Seconds; I judged that the penumbra was in contadt with 
the Sun’s limb 10" {boner than the time £bt down above; in 
like manner at the egrefs the thread of light was not broke off 
ordiminiflied at once, but gradually, with the fame uncertainty: 
the time noted was when the thread of light was wholly broke 
by the penumbra. At the total egrefs I found it difficult to 
diftinguilh Venus’s limb from the penumbra; which of courfe 
made the fecund external contaft a little doubtful, and the pre* 
eke time that the penumbra left the Sun could not be obferved 
to any great .degree of certainty, at leaft by l»e. Some of the 
other gentlemen, who were fent tp obferve a£ different places, 
faw at the ingrefs and egrefs the fame phenomenon as we did ; 
though much )efs diftinft, which no doubt was owing to their 
telefcopes being of a lefs magnifying power ; for the penumbra 
was vifible through my telefcope during the whole Tranfit; and 
Dr. Solander, whofe telefcope magnified more than ours, faw it, 

I have reafon to think, diftin&er than either Mr. Green or my* 
felf* though we both of us faw enough to convince our fenfes, 
that filth a phaenomenon did indifputably exift, and we had 
a good opportunity to obferve it, for every wifhed -for favour* 
able eircumftanee attended the whole of that day, without one 
Angle impediment, excepting the heat, which was intolerable: 
the thermometer which hung by the clock and was expofed to the 
fan as we were, was one time as high as 119?. The breadth 
of the penumbra appeared to me, to be nearly equal to fth of 
Venus’s femidiameter. 


Ggg 1 


Tranfit 
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Tran fit of Venus by Dr. Solander, with a 3 feet refle&ing 

telefcope. 


Timepei 

clock 

t / // 

9 22 II 

9 39 33 
9 40 07 

3 *7 5 1 
3 28 *5 


Firft external contact plainly convex, a App. time 
wavering haze feen fome feconds before 
ingrefs, light feen glimmering under Venus 21 43 28 

' ?’s free from the ©*s limb 21 44 2 

$’s true limb out 3 31 49 

? *s atmofphere out 3 32 13 


Obfervations of the Tranfit of Venus, made by Mr. Charles 
Green, with Dollond’s micrometer fitted to a reflecting tele¬ 
fcope. of 2 feet focus. 


In. pts. ver. 
o 10 5 ) 
o 10 s / 


In. pts. ver. 
o 10 24 j 
o 10 24 / 
O 10 24/ 

o is o) 

O lO 24 1 
o 10 241 
o 10 24 J 


June 2 1769, 


Venus’s di¬ 
ameter mea- 
fured off the 
fcale. 


o 10 4I 
o 10 4 
0 10 4 

0 10 S 
o 10 4 


Venus’s di¬ 
ameter mea~ 
fured on the 
fcale. 


Meano 10 24,14 


Mean o 10 4,30 


Half the difference of thefetwo means is+9,82 ver. =+8,4" 
the correction of the adjuftment of the micrometer to be added 
to all obfervations made on the fcale; and half the fum of the 
two means is 10 pts. 14,31 ver. = 54,97" Venus’s apparent 
diameter. 

After the above meafurements of Venus’ diameter, I fixed my 
telefcope on an equatoreal Hand, which was fcrewed down to a 
large calk filled with fand and water; and by repeated trials a 
day before, an objeCt (as the fun) would move on along the wire 
a quarter of an hour without any fenfible difference. Thus 
equipped, I took the following obfervations, a careful perfon 
noting the time by the clock and another writing down. By re¬ 
peated 
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pcated trials fome days before, I found the telefcope at diftin£t vifion, when it flood at 
o on the fcalej therefore I put it to this before I meafured Venus’s diameter* 

I read them all offmyfelf and faw each written down. 


Time by 
the clock 


Apparent Meafure by D°.red.S 
time micrometer in min. & 


H 

M 

s 


M S 

22 

35 

28 

22 

39 

2+ 

0 50 

18 

3 57--4 

22 

41 

0 

22 

44 59 

0 

5 ° 

i 5 

3 54.8 

22 

45 

34 

22 

49 

3 °; 

0 

50 

12 

3 52*3 

22 

5 ° 54 

22 

54 5o 

0 

50 

20 

3 59 »i 

22 

57 44 

2 3 

1 

40 

0 

50 

8 

3 48,8 

*3 

6 

47 

2 3 

10 

43 

I 

75 

2 

12 37»7 

2 3 

11 

5 

2 3 

15 

1 

I 

75 

18 

12 51,4 

23 

H 5 i 

2 3 

18 

47 

I 

80 

7 

r 3 3>3 

23 18 36 

2 3 

22 

32 

2 

35 

*9 

l 7 8,5 

2 3 2 3 

21 

2 3 

27 

1 7 

2 

3 ° 

16 

16 44,5 

2 3 

2 5 

49 

2 3 

29 

45 

2 

3 ° 

0 

16 30,8 

2 3 


9 

2 3 

35 

6 

O 

55 

24 

4 23,8 

a 3 

35 

5 o 

2 3 

39 

47 

O 

60 

3 

4 27,3 

23 40 

9 i 

23 

44 

6 

O 

60 

5 

4 29,0 

2 3 45 

2 

23 48 

59 

3 

75 

12 

27 0,5 

2 3 

47 

53 

23 

5 i 

5° 

3 

75 

*4 

27 2,2 

26 56,2 

a 3 

50 

0 

2 3 53 57 ] 

3 

75 

7 


I Difference of declination between the 
> North limb of Venus and the North limb 
I of the Sun. 

Diftance of the Eaftern limbs of the Sun 
and Venus in lines parallel to the equator; 
lor rather the tranflation of Venus,in order 
to produce an artificial internal contadi with 
J the Sun to the Eafh 

1 Diftance of the Weftern limbs of the Sun 
j and Venus in lines parallel to the equator. 

1 Difference of declination between the 
V Northern limbs of the Sun and Venus. 


Difference of declination between the 
3uth limb of the Sun and the North limb 
Venus. 


I now took my telefcope from the equatoreal ftand, and placed it on its own proper 
ftand and took the following obfervations. 

June 7 
1769 

o 2 10 o 6 7 0 80 35 52,7 Neareft dift. of 0’s N. limb from ?’s S. limb 

O 7 53 0 11 5°3 75 2 26 51,9 Greateft dift. of ©’s S. limb from ?'s N. limb 

o 11 42 o 15 390 80 2 5 51,8 Neareft dift. of ©’sN. limb from ?’s S. limb 

o 14 17 o 18 143 75 326 52,8 Greateft dift. of ©’s S. limb from ?’s N. limb 

o 18 19 o 22 160 80 o 5 50,1 Neareft dift. of ©’s N. limb from 2’s S. limb 

O 20 14 o 24 11 3 70 1626 42,5 Greateft dift. of ©’sS limb from ?’s N. limb 

o 23 13 o 27 100 80 6 5 55,2 Neareft-dift. of ©’s N. limb from $’s S. limb 

O 25 28| o 29 25 3 70 1826 44,2 Greateft dift. of ©’s S. limb from ? VN, limb 

0 2 7 37 0 3 i 340 80 5 5 54,4 Neareft dift. of ©’s N. limb from 2 ’sS. limb 

Time 
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Time by 
the clock 

Apparent 

time 

Meafure by 
micrometer 

_. 

D d .re< 3 ,&cor'. 
in min. & fee. 

H 

M 

s 

H 

M 

s 

In. pts 

V. 

M 

s 

O 

29 

35 

0 

33 

3 2 

3 

70 

20 

26 

45’9 

O 

34 

ib 

O 

38 

i 5 

0 

80 

5 

5 

54'4 

O 

36 

59 

O 

40 

56 

3 

70 

19 

26 

45.1 

O 

3 8 

531 

O 

42 

5 ° 

O 

80 

3 

5 

52,7 

O 

40 

37 

0 

44 

34 

3 

70 

24 

26 

49 ’3 

O 

42 

19 

0 

46 

l6 

0 

80 

4 

5 

5 . 3,5 

O 

44 

34 

0 

48 

3 1 

3 

70 

23 

26 

48,5 

O 

46 

12 

0 

50 

9 

3 

75 

0 

26 

50,2 

O 

48 

II 

0 

52 

8 

O 

80 

0 

5 

50,1 

O 

58 

*3 

I 

2 

10 

0 

75 

15 

5 

41.6 

I 

0 

55 

I 

4 

52 

3 

75 

10 

26 

5898 1 

I 

3 

4 

I 

7 

1 

0 

75 

9 

5 

3^,5 

I 

5 

5 i 

I 

9 

48 

3 

75 

3 5 

27 

3,0 * 

I 

8 

211 

I 

12 

19 

0 

75 

2 

5 

3°’5 1 

I 

,i° 

47 

I 

14 

44 

3 

75 

21 

27 

8,2 1 

I 

12 

34 

I 

16 

31 

0 

70 

21 

5 

25.4 ] 

I 

IS 

57 

I 

l 9 

54 

3 

80 

8 

27 

18,3! 

I 

'7 

12 

I 

21 

C: 

J 

0 

70 

16 

5 

21,1• 

I 

19 

34 i 

I 

2 3 

3 2 

0 

70 

15 

5 

20,2 


Neareft dift. of O *s N. limb from £ ? s S. 1 


Greateftdift. of o’s S. limb from ?’$ N. limb 
Neareft dift. of O *s N. limb from ?’s S. limb 
Greateft dift. of O *s S. limb from $ N. limb 
Neareft dift. of Q’s N. limb from ? *s S. limb 

mb 
mb 
mb 
mb 
mb 

Neareft dift. of 0’s N. limb from J ’$ S. limb 

mb 
mb 
mb 
mb 
mb 
mb 
mb 
mb 

Neareft dift. of 0’s N. limb from $’s S. limb 
At the"]aft obfervation I loolTed at the thermometer which was dole by me, and it 
was 113 degrees high. 

With my telefcope as before., I meafured the following horizontal diameters of the 
Sun and Venus. 


Mean 


4 

35 

24 

4 

35 

24 

4 

40 

0 

4 

40 

0 

4 

35 

24 

4 

35 

24 

4 

40 

0 

4 35 24,43 


3 r 2 7>4 


; The Sun’s horizontal diameter.. 


o 10 2n 
o 10*231 
o 10 24 > 
o 10 24 
o 10 24JJ 


Mean o 10 24 


Venus’s ^diame¬ 
ter meafured off 
the fcale. 


o 

o 

o 

o 

o 

o 


10 

10 

10 

10 

10 

10 


Venus’s diame¬ 
ter meafured on 
the fcale. 


Half 


Mean o 10 4,16 
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Half the difference of thefe two means, is + 9,92 vern.=: + 8>5" the correction of the 
adjuftment of the micrometer, which only differs -i^th of a fecond from what was found by 
the meafures of Venus's diameter before. Half the fum of the two means is 10 14,08 = 
54,77" Venus’s apparent diameter, which was found before 54,97". The mean of the two 
refults is 54,87" or 54,9". 

■ After the laft meafurements of the Sun and Venus’s diameters, I replaced my telefcope on 
the equatoreal fland, and took the following obfervations. 


lime by 
the clock 

Apparpnt 

time 

Meafure by 
micrometer 

D°.red.&cor. 
in min.& fee, 





M S 


1 59 37 

2 6 32 
2 10 44 
a 14 30 
2 17 55 
2 21 5 
2 24 7 
2 27 54 ! 

2 3 35' 

2 IO 30 
2 14 42 
2 l8 28, 
2 21 53, 
2 25 31 
2 28 5 
2 31 52 

O 85 2I| 
3 45 0 

1® 95 
|3 25 4 

10 2 

3 25 1 

0 7 s 20 
!3 65 0 

6 29,9 

24 42.0 

7 2,8 
23 20,0 

7 i 7,3 
23 J 7>5 
5 45,9 
26 7,4 

Dift. of W, L. ofO and $ in lines parall. to the equat. 
Dift. of E. L. of O and ? in lines parallel to the equat. 
Diff. of declin. of N. L. of 0 and ? 

Diff. of declin. of S. L. of 0 and ? 

Diff. of declin. of N. L. of O and ? 

Diff. of declin. of S. L. of 0 and ? 

Dift. of W. L. of O and ? in lines par. to the equaf. 
Dift. of E. L. of G and ? in lines par. to the equat. 


Here follows the Table of the value of the fcale of the objeCt glafs micrometer, which 
was delivered in by Mr. Short, together with the telefcope, by which the reductions of the 
foregoing obfervations were made. 

Table for the objeCt glafs micrometer; the focal length of which objeCt glafs is = 
482,867 inches. 


Inches 

Correfponding 
angle in 
min. and fee. 

Dec. of 
an inch 

Angle in 
min, and fee. 

Parts of 
the ver. 

Angle in 
feconds 


/ // 


/ // 


n 

1 

7 7 > 2 

>°5 

0 21,4 

I 

0,9 

2 

>4 " 4.3 

,IO 

0 42,7 

2 

*>7 

3 

21 21,4 

> X S 

I 4,1 

3 

2,6 

4 

28 28,6 

,20 

I * 5.4 

4 

3>4 

5 

3 $ 35 > 8 

> 2 $ 

I 46,8 

5 

4>3 



> 3 ° 

2 8,1 

6 

5 >* 



>35 

2 *9,5 

7 

6,0 



, 4 ° 

2 50,9 

8 

6,8 



>45 

3 12,2 

9 

7>7 



>50 

3 33,6 

10 

8,6 



>55 

3 54.9 

11 

9>4 



,60 

4 " 6,3 

12 

10,3 



> 6 5 

4 37.6 

*3 

•11,1 



>70 

4 59 >° 

*4 

12,0 



>73 

5 20,4 

15 

12,8 



,80 

5 4 i .7 

16 

13,7 



>85 

6 3 ." 


H >5 



* 9 ° 

6 24,4 

18 

: 5>4 



>95 

6 45,8 

19 

16,3 





20 






21 

18,0 





22 

18,8 





23 

i 9>7 





24 

\ 30,5 


Cbfervation* 
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Obfervations on the Tranfit of Venus, June 3,1769, by Dol* 
lond’s micrometer fitted to a refle&ing telefcope of 18 inches 
focus* by Capt. James Cook, 

Venus ’s diameter, foon after the ingrefs. 

Offthefcale On the fcale" 

In. Dec. Ver. In. Dec. Ver. 

o 10 4 o 10 4 By thefe meafurements thecorrec- 

o 103 o 10 6 i tion of adjuftment of the micrometer 
0104 0106 —of of a divifion of the vernier, and 

o 10 4 o 10 5 ? 9 s diameter 10 d, 4! v.:=56,8. 

o 10 3! o 10 sf . 

June 2 

Time per 61. Appar. Time In. D. V. M S 
h / // h / / 

23 3 i 23 6 57 3 20 2028 6,6 l 

23 6 4623 10 423 20 1828 4,6 Greateft diftance of ? 

23 10 823 14 43 20 1528 i,4 and © in outer contaft. 

23 14 3623 18 323 20 1027 56,2 

23 24 3623 28 320 55 23 5 8,8 a 

23 26 38 23 30 35 o 60 35 14,0 I Leaft diftance of ? and 

.23 29 3823 33 350 60 45 15,i I o in outer contact. 

23 3 i 54 2 3 35 5 10 60 9 5 20,3 J 


Venus’s diameter June 3. 


Off the fcale 

On the fcale 

In. D. Vi 

In. D. V. 

0 10 2 

0 10 6 

I 

7 

2 

6 

2 

6 

Mean o io if 

0 10 6| 


By thefe meafurements the cor¬ 
rection of adjuftment is — 2§ and 
Venus’s diameter 0 10 4 = 
56,"28. 


The Sun’s horizontal diameter at o h 22'. 

In. D. V. 

•2 60 18 
16 
*9 
T 7 


The 
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The Sun’s horizontal diameter at o' 1 as/. 
In. d. v. 

16 

17 

*7 

20 

18 

J 7 


- In. D. V. 

Mean 3 60 18 From which fubtrafl aj leaves 3 60 15I 


Time per Cl. App. Time jMeafure by D°. red. and! 

Imicrometer corrected I 


I 4 29 I 

7 *7 1 

8 33 1 

1 14 16 1 
15 45 1 
* 6 55 1 

I 25 2‘ I 

I 27 29 I 
i ' 5 * 
1 34 12 1 
i 36 5 1 
1 38 19 1 
1 40 51 
1 41 4 *> 1 

1 43 24 1 


8 263 

11 143 

12 303 

18 130 

19 42 o 

20 $2 0 
29 22 3 
31 26 0 
3 6 !3 3 
38 100 
40 3 3 
42 1 o 

44 3 3 

45 4 ^° 
47 22 3 
49 5&° 


D. V. M 

10 ii /-7 
10 18 27 
10 2< 27 
60 I 5 5 : 
60 15 5 

60 g 5 

15 18 27 

55 i g 5 

20 I 27 

55 4 4 

20 1027 

55 c 4 
20 1528 
50 21 4 
20 22 8 
50 15 + 


1 Created diftance of ? 
f and O in outer contaft. 

1 Leaft diftance of £ and 
j Q in outer contadh 

Greateft dift." 

Leaft diftance 
Greateft dift. 

Leaft diftance of the limbs 
Greateft dift. l of , the Sun 

r n 1-n >and Venus 

Leaft diftance mea fured ex- 

Greateft dift. ternally. 

. Leaft diftance 
. Greateft dift. 

Leaft diftance „ 


The Sun’s diameter at 2 h iQ'< 


3 60 18 
18 


Mean 3 60 i7f from which fubtraft 3J leaves 3 60 134 


Vol. LXI. 


H h h 



0 10 2 

0 10 8 1 

5 24 

6 / 

5 24 


10 0 

__ 8 1 

0 10 0 

Hr* 

O 

»» 

O 
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Venus’s diameter* 


By thefe mcafurements, the corre&ion of 
adjuftment of the micrometer, i —3I and 
Venus’s diameter 10 D. 3I V.r=56",o2. 


The mean of the three feparate dedu&ions of Venus’s obferved 
diameter, is 56",4. 

A Table for reducing the foregoing obfervations deduced from the 
ineafures of the Sun’s horizontal diameter, fuppofed =31' 31"* 


Inches! 


Angle 
/ // 

8 41,1 
17 22,2; 
26 3,3 


Decimals 
|of an In.| 

>°5 

>10 

> J 5 

,20 

>25 

> 3 ° 

j 35 

,40 

>45 

> 5 ° 

•M 

>70 

>75 

>80 

> 8 S 

,90 

>95 


Angle 

M S 
o 26,1 
52,1 


18.2 

44>2 

10.3 

3 6 >3 
2,4 

28.5 

54>5 

20.6 

46.6 

12.7 

3 8 >7 
4,8 

30.8 

5 6 >9 

22.9 

7 49 >°| 

8 15,1 

t,oo |8 41,1 


Dm of 
Vern. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

J 3 

'4 

15 

16 

*7 

18 

J 9 

20 

21 
22 

2 3 

24 

2 5 


Angle 

s 

x,o 

2*1 

3 >* 

4>2 

5>2 

6,2 

7>3 

«>3 

9>4 

10.4 

11 >5 

12.5 

I3 ’l 

i4>o 

15.6 

16.7 

* 7>7 

18.8 

19.8 

20.8 

21.9 

22.9 
24,0 
25,0 
26,1 


N. B. The obfervations made by Mr. Green with Dollond’s 
micrometer, particularly thofe concerning the difference of decli¬ 
nation of Venus and the Sun’s limbs, and the diftancesof Venus 
from the Sun’s limb in lines parallel to the equator, will be better 
underftood by confulting a paper intitled Directions for obferv- 
ing the Differences of Declination &c. with Dollond’s Microme¬ 
ter, by N. Mafkelyne, Aftronomer Royal, a copy of which was 
given to Mr. Green, before his departure from England ; which 
will appear in this volume. Obferva- 
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Obfervations on the Dipping Needle* 


1 

Time when 

Place where. 

Dip of the North 
or South point 

1768 


0 

/ 

Sept. 13 

In Funchal Bay, dip of N. end of needle 

77 

18 

October 25 

'Crofting the line in long. 30° 18' W. of Greenwich 

26 to 28 N. point 

1769 




January 10 

At fea in lat. 52 0 54' S. and long. 63° io' W. 

*3 

S. point 

20 

Good Succefs Bay in Straits Le Maire 

68 

31 Ditto 

2 4 

On board the lhip at anchor in the above bay 

6 S 

co Ditto 

_ 3 ° 

At fea in lat. 6o° 04' S. long. - 74 0 10' W. 

6 5 

17 Ditto 

March 3 

Ditto, ditto, 36 49 S. ditto 111 54 W. 

6 5 

52 Ditto 

*3 

Ditto, ditto, 30 46 S. ditto 125 28 W. 

64 

25 Ditto 

April 5 

Ditto, ditto, 18 25 S. ditto 140 51 W. 

30 

00 Ditto 


N. B. Each of the above Obfervations is the mean of ten, twelve, or more; 
with the face of the inftrument turned alternately Eaft and Weft: thofe made at fea 
are a little dubious on account of the motion of the fttip ; but, by means of a 
fwinging table we had made to fet the compafs upon, we could, in a tolerable 
fmooth fea, be certain of the dip to a degree, or at the moft two, by taking the 
mean of a great number of trials. 


1769 

May 30 George’s Ifland 


:6 South point Face Eaft 
o Weft 


3 * 45 
3 1 00 
31 00 

30 5 * 
30 40 
30 18 

30 25 
30 21 
3 ° 40 

31 00 
30 42 

30 45 

31 30 
3i 5? 
30 16 
30 16 

30 48 

3 1 45 


Eaft 

Weft 

Eaft 

Weft 

Eaft 

W'eft 

Eaft 

Weft 

Eaft 

Weft 

Eaft 

Weft 

Eaft 

Weft 

Eaft 

Weft 

Eaft 


Mean 3° 43 


H h h ?. 


Obfervations 
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ifjO January 19, in Queen Charlotte’s Sound, fat. 41 0 5' $. long* 184 
35 W. The dip of the South end of the needle 54 0 40'. 

Ohfervations on the Dipping Needle* 


May 1 
Botany Bay 
Tat. 34 00 S. 
Long. 208 37 W. 


July 18 

Endeavour River 
Lat. 13 26 S. 
Long. 214 48 W. 


f 67 20 

South Point Face Eaft 

1 ^6 40 

Weft 

66 55 

Eaft 

U7 08 

Weft 

1 67 01 

f 3 6 54 

South Point Face Weft 

1 40 

Eaft 

1 06 

Weft 

< 55 H 

Eaft 

55 14 

Weft 

36 00 

Eaft 

. 00 

Weft 

n 36 0 


James Cook* 


Obfervations on the Tides at K. Georges Ifland. 

ItJay of Time of low Time of high Height The moon pafles The moon pafles 
tile month water water of tides the merid. above the merid. below 

the horizon I the horizon 


1769 H M H M 


June 4 6 o A. M* Noon 

J 6 o A. M Noon 

6 7 30 A. M. 

7 8 o A. M. 1 4£ P. M. 

8 8 41 A. M. 2 10 P. M. 

9 8 42 A. M. 3 15 P* M. 

10 4 oP. M 

12 5 oP. M. 

1 4 7 41 A. M. 

17 8 40 A. M. 1 16 P. M. 

18 8 50 A. M. 11 40 A.M. 

19 8 10 A. M. o 15 P. M. 

20 8 o A. M. o 30 P. M. 

water hands water hands 
at 5 inches at 14 inches 

on mark on mark 


Inches H’ M 
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Obfervations on the Tides at K. George’s Ifland. 


Pay of 
the month 

Time of low 
water 

Time of high 
water 

Height 

of tides 

The moon pafles 
the merid. above 
the horizon 

The moon pafTes 
the merid. below 
the horizon 

1769 

H M 

H M 

Inches 

H M 

H M 

June 21 

7 30 A. M. 






water at 5 in. 




2 4 P. M, 

22 

8 30 A. M. 






water at 3 in 




2 50 P. M. 

2 S 

10 15A.M. 




5 8 P.M. 

2 7 


7 0 A. M 

I2§ 

6 19 A. M. 


28 


8 0 A. M. 

13 

7 11 A. M. 


July 2 

6 30 A. M 

Noon 

1 

ii 13 A. M. 


3 

6 30 A. M . 

0 30 P. M. 

1 





water at 

water at 


r 10 

015?. M. 



3 inches 

13 inches 

J 




4 

7 15 A. M. 

1 0 P. M ! 

1 





water at 

water at 


W 

1 13 P. M. 



3 inches 

13 inches 

J 




S 

7 30 A. M. 



2 7 P. M. 



water at 



■ 1 



3 inches 

I 





Hence the mean height of the fides is about io inches, and the greateft 
height fcarcely exceeds one foot, in the middle of this wide-extended 
ocean ; which falls far Ihort of what might have been expeded from phy¬ 
sical principles. The caufe of this remarkable difference deferves farther 
inquiry. The time of high water alfo appears to precede the moon’s 
palling the meridian by 45 minutes at a medium, and the time of low 
water to precede the fame, by 6 h .31'. But the mean difference of high 
and low water, Ihould be 6 h 12', which fubtra&ed from 6 h 31', leaves 
o h 19', by which the time of high water Ihould precede the moon’s 
palling the meridian j the mean of this and o h 45' is 32', by which the 
time of high water precedes the moon’s palling the meridian, by a 
medium of all the obfervations. The times of high and and low water 
feem to be fubjeft to great irregularity on particular days; no doubt 
owing to the fmall rife of the water, and the fmallnefs of its force in 
confequence, which renders it more liable to be difturbed by the a&ion 
of the winds and other caufes : part of the irregularity may be attributed 
to the difficulty of obferving the time of the flood or ebb, with any 
degree of certainty. N. M. 

N. B. The illand here named King George’s Ifland, is called by the 
natives Ota-heite, by which name it will henceforth be called, the name 
of K. George’s Illand having been given before to another illand in lat. 
14 S. difeovered by Commodore Byron. 

*** Mr. Green having died at lea in the paflage home from Batavia, 
all the aftronomical and other obfervations were partly arranged by Capt. 
Cook, and partly by the Aftroncmer Royal, from the original manuferipts, 
and calculated by the latter. Read 
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